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Development and evaluation of the Reload Learning 
Design Editor 
David Griffiths, Phil Beauvoir, Mark 
Baxendale, Paul Hazlewood, Amanda Oddie 
Abstract: The Reload suite of tools provides support for IMS 
interoperability specifications. The creation of an editor for IMS-LD posed new 
challenges when compared to earlier and simpler specifications. The changes 
which this required to the Reload architecture are identified, and its 
development described. The use of the Reload LD Editor by Liverpool Hope 
University in the LD4P project is described, and the results on evaluation of the 
tool with teachers outlined. This showed that teachers found the Reload editor 
challenging to use, but not as difficult as might have been expected. This work 
resulted in proposals for new interface features for Reload intended to make the 
tool more usable by teachers. 
Introduction 
The Reload project (CETIS, 2002-2007) was funded by the UK funding agency JISC 
with the aim of developing authoring and runtime tools for IMS specifications. The 
project is based at the University of Bolton, and under the management of the Centre for 
Educational Technology and Interoperability Standards (CETIS). As described in 
(Beauvoir & Griffiths, 2007) by 2004 the Reload tools provided editors for IMS Content 
Packaging, IMS Metadata, SCORM 2004, and IEEE LOM. The Reload team then 
embarked on creating an editor for the newly approved IMS Learning Design (IMS-LD) 
specification, and it is this work which his described in this paper. Players for SCORM 
and IMS-LD player were also developed, but are not discussed here. Those readers who 
are not acquainted with IMS-LD are directed to (UNFOLD, 2005) and (Koper & 
Tattersall, 2005).  
As discussed in (Griffiths, 2005), IMS-LD can be used both as an interoperability 
specification and as a modelling language. An application which uses IMS-LD as an 
interoperability specification may have an interface which is entirely unrelated to the 
IMS-LD specification, and then transparently map the designs which the author creates 
onto IMS-LD. This is the approach adopted, for example, by MOT+ (de la Teja, 
Lundgren-Cayrol, & Paquette, 2005). The Reload LD Editor, however, presents IMS-LD 
as a modelling language, that is to say the structures and metaphors used by the 
specification (play, act, role, etc) represented in the interface. 
The Reload Learning Design Editor 
The Reload LD Editor, in versions 1.0 through 2.1.3, is a general purpose editor, 
which is close to the specification, using the classification of editors proposed in 
(Griffiths, Blat, Garcia, Vogten, & Kwong, 2005). In this it is similar to the earlier 
Reload Metadata and Content Packaging Editor. The size of the specification is, however, 
an order of magnitude greater than the specifications which had been tackled previously 
and so much more information has to be handled and represented. Moreover the 
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information provided by the user in, for example, the IMS LOM metadata specification is 
passive, in that each additional piece of information adds to the description, but does not 
change the value or function of any previously defined information. In the LD Editor, on 
the other hand, the data has semantic value. For example a change in the resources 
defined in an environment may have implications for a role part, and the application has 
to keep track of these relationships, and represent them in a comprehensible way to the 
user. Thus, while the Reload LD Editor consists of trees and tables, like the earlier 
Reload editors, this fact disguises substantial changes which were necessary in the 
underlying structure of the application. We now provide an outline of what this involved. 
Challenges posed by the IMS-LD specification 
An IMS-LD Unit of Learning is itself contained within a Content Package, and so it 
seemed to be a logical starting point to build the new editor based on the Reload Content 
Packaging editor. Consequently the first version of the Reload LD tools, a level A editor, 
was based on the Reload architecture developed for the Metadata and Content Packaging 
Editor, described in (Beauvoir & Griffiths, 2007). This could read, parse and model any 
schema as a Document Object Model (DOM) which was then used to generate an 
editable instance to could hold the entries made by the user. In effect this architecture was 
a specialized development framework, created by the development team to support the 
creation of editors based on specifications with an XML binding.  
Problems soon became apparent, however, when using this framework to develop an 
IMS-LD editor. The user interface (UI) needed extensive changes in order to represent 
the complexity of IMS-LD in a comprehensible manner, and the creation of new interface 
elements was a lengthy task. More fundamentally, the “Schema based” approach, which 
had been highly successful for specifications which have a tree structure, like Metadata 
and CP, started to create more problems than it solved when faced with the complexity of 
the semantic schema of IMS-LD.  
Use of the Eclipse framework 
For both these reasons it was decided that the LD Editor should be built on a new 
architecture. Use of a widely adopted development framework was also desirable, both to 
ease the development process, and also make the structure of the application more 
transparent, and so facilitate maintenance of the application and the development of 
extensions. The team evaluated the option of increased reliance on Swing, and also of 
using Netbeans (Sun’s Java framework based on Swing), but neither provided the UI 
flexibility which was required. The Eclipse framework, however, resolved both these 
issues. It has a flexible plug-in architecture, which enables other developers to develop 
their own components which can integrate with Reload, and it provides an extensive set 
of UI features which run natively on the different target platforms (and so much faster). 
The decision to move to Eclipse was not taken lightly, as substantial work had 
already been done. The learning curve was very steep, but it proved possible to port the 
Swing version to Eclipse in 6 weeks, while the addition of IMS-LD Levels B and C, 
together with documentation took another 6 weeks. This is a very short development 
time, which was made possible by the Eclipse framework allowing the development team 
to concentrate on the business logic. 
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The development approach adopted 
The individual development techniques used in Reload were not designed by the 
project, but rather adopted from good development practice identified in other fields. 
Nevertheless, their use together to create an editor for an eLearning specifications has 
been a significant innovation. The effectiveness of the approach is demonstrated by the 
long and continuing use of the application, the large number of downloads, 
recommendations from key user groups, and add-ons. It may be reasonably claimed that 
Reload is a reference application for editing IMS-LD, in that the ability to import a Unit 
of Learning (UOL) to Reload is seen as evidence of compliance with the IMS-LD 
specification. The value of the framework has been shown by ability of other developers 
to build on the application, for example Collage (Hernández-Leo et al., 2006), the Planet 
tool (Blat et al., 2006), and the DesignShare project which is at present completing 
integration of Reload with the OpenDocument.net repository. The success of the 
approach is also borne out by its adoption for client software in the current 
TENCompetence project (TENCompetence, 2006). 
The approach may be summarized as follows:  
 
The approach to development adopted by Reload 
Agile 
development 
Release early, release often, get feedback from users 
Open 
Source 
Open Source licensing enables other developers to build on the work done. A 
license was chosen which allows commercial use of the code, to maximise 
adoption. The authors also believe that Open Source is the only appropriate 
approach for publicly funded research projects. 
Use of a 
CVS 
Provides support for coordination of the development team and documents 
progress. Moreover it can be argued that Open Source should be the norm for 
publicly funded research (Koper, 2007) 
Post builds 
regularly 
While a CVS provides a good basis for developers to track a project, end users 
need to have regular access to updated builds which they can install and use. 
Unit testing “A unit test is an automated piece of code that invokes a different method and 
then checks some assumptions on the logical behavior of that method or class 
under test” (Osherove, 2006) p8. Reload used the JUnit framework (JUnit, 2001-
2007), and this contributed significantly to the robustness and maintainability of 
the final application. 
Use 
frameworks 
The effort of creating a framework for the development of Reload proved too 
costly. It is better to use an existing framework. The Eclipse framework has 
proved to have many advantages. 
 
Use of the Reload LD Editor with teachers 
The Reload LD Editor presents the whole of the IMS-LD specification to the author. 
Support is provided by hiding the syntax of the specification, and in handling all the 
dependencies generated in the authoring process. The target user group was technical 
staff within groups developing eLearning courses, with a relatively high level of technical 
knowledge, although not necessarily programming skills.  
The Learning Technologies Research Group at Liverpool Hope University have 
worked extensively with Reload to author UOLs for use with learners in a mixed mode 
environment. To support this work they required an IMS-LD editor which could be used 
by teachers. Despite the fact that Reload was not designed for teachers, it was the best 
available candidate. The SLiDe project (JISC, 2005), a demonstrator using Reload and 
SLeD (McAndrew, Little, & Nadolski, 2005), indicated that whilst Reload was an 
   
 
   
   
 
   
   
 
   
   
 Author 
   
 
   
 
 
 
   
   
 
   
   
 
   
   
 
   
 
invaluable tool for producing UoLs, but identified a danger that the level of technical 
knowledge required would exclude many of the teachers and course designers, who are 
the people who should be contributing to the definition of pedagogic models. Building on 
this work the JISC-funded LD4P project has a particular focus on the 
usability/appropriateness of tools to create UoLs in IMS Learning Design (IMS-LD). The 
project team at Liverpool Hope University have worked with practitioners both at 
Liverpool Hope University and St Helens College to evaluate the existing interface to 
Reload and to gather requirements for a new one.  
Evaluation results 
The initial part of the project was concerned with creating and running workshops in 
the Further Educaton (FE) and Higher Education (HE) sectors. It was clear from this 
experience that the success of workshops depended heavily on the use of examples that 
were relevant or close to individuals’ own practice. Practitioners were shown a real 
example of a running UoL, and the aim of this was to familiarise practitioners with 
Reload in order for them to be able to carry out an effective evaluation of the interface. 
The participants came from a range of subject areas including Psychology, Computing, 
English, Beauty and Creative Writing, and all had experience of existing VLEs 
(Blackboard in the FE institution and Granada Learnwise in the HE institution). The 
following table indicates the number of respondents. 
 
Participants in trials of Reload with practitioners 
IT Lecturer at Liverpool Hope 1 
Participants in workshop at ALT-C conference 21 
Participants in workshop at St Helens 5 
Participants in workshop at Liverpool Hope 5 
Users at St Helens after 3/4 weeks  2 
 
Within the HE institution, practitioners took part in a one-off 2-hour workshop and 
were then canvassed for their opinion on the software, using a questionnaire consisting of 
Likert-style statements and open-ended comments. Within the FE institution, a series of 
workshops were run, and the participants were canvassed for their opinions on the 
software at the beginning and towards the end of the series of workshops. 
The subsequent workshops involved practitioners using RELOAD to create a unit of 
learning for a module of their choice. This approach was taken as it enable the team to 
elicit more user requirements as the practitioners were trying to use more aspects of 
RELOAD than when they were following a simple example during the original 
workshop.  
Overall, mean scores for the Likert-style statements used showed a large number of 
neutral responses. This suggests at least the negative conclusion that the respondents did 
not find the software completely baffling. They were generally positive about the 
software’s usefulness and about understanding the different sections of the software. 
Respondents were generally negative about usability and knowing how to work through 
the software. It was only possible to identify a longitudinal response from one participant. 
The response from this individual showed a shift from a negative attitude initially to a 
positive attitude towards the software after the final workshop session. 
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It is worth noting that the strongest expression of negative feeling (nearly all agreed) 
was to the statement, ‘Sometimes I don’t know what I should do’. Nevertheless, the two 
most positive responses were to the statements ‘I can successfully export a UOL’ and 
‘The different sections of the software make sense’. It should be noted that the sections of 
the software reflect closely the structure of IMS-LD.  
In addition to the questionnaires, discussions with the participants indicated that they 
all perceived potential benefits of an IMS-LD- based system compared to their current 
VLE even at this early stage. In particular, the ability to structure activities pedagogically 
in a way not currently possible in VLEs was seen as attractive. It was found that running 
a series of workshops in this way enabled participants to grasp the fundamentals of IMS-
LD and reach a point where they could reasonably independently produce a design to 
level A. Support was required from project staff to work with level B. This finding was 
considered to be encouraging, as, given the target user group, the rather intimidating 
interface, and the lack of support for non-expert users, it might have been expected that 
practitioners would find Reload completely unusable.  
Towards a new Reload Learning Design Editor 
It seems, therefore, that the underlying metaphors of Learning Design are not 
fundamentally incomprehensible to practitioners, and that it would be valuable to provide 
an interface designed for practitioners, rather than for technical experts. Among the 
recommendations were:  
• Layouts (panels, menus, icons) which are more visual, and more similar to those 
users are familiar with in their work, e.g. Word or Dreamweaver 
• Provision of a code view. Although this may seem counter-intuitive in an application 
designed for non-expert users, it seems that the example of HTML editors makes this 
a familiar feature which is not intimidating, and one which will be valuable for some 
users. This also recognises that such an editor, like the Dreamweaver example, could 
be used, with different views, by different user groups. 
• The use of visual cues (e.g. icons, placement etc.) and terminology which is familiar 
to the user (e.g. File>Open could be used instead of File>Import; with export 
functionality hidden) 
• Provision of a “catalogue” panel for access to resources which can be dragged onto 
the design space. e.g. quiz, tutor view, activities, not unlike the LAMS model. 
 
Prototypes were developed e in Toolbook and GUI Design Studio, based on 
recommendations from practitioners and experts. These results have fed into the ongoing 
development of Reload in the context of the TENCompetence project. A full prototype is 
now under development which will be used by the Liverpool Hope team in evaluation 
activities with practitioners. It is anticipated that a number of iterations of development 
and evaluation will be carried out, leading to further refinement of interface designs. 
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